Investigation of the Synergetic Effect of Xylose Metabolic Pathways on the Production of Glutaric Acid.
Efficient utilization of lignocellulose is pivotal for economically converting renewable feedstocks into value-added products. Xylose is the second most abundant sugar in lignocellulose, but it is quite challenging to ferment xylose as efficiently as glucose by microorganisms. Here, we investigated the metabolic potential of three xylose catabolic pathways (isomerase, Weimberg, and Dahms pathways) and illustrated the synergetic effect between the isomerase pathway and Weimberg pathway for the synthesis of chemicals derived from 2-ketoglutarate and acetyl-CoA. When using glutaric acid as the target product, employment of such synergetic pathways in combination resulted in an increased glutaric acid titer (602 mg/L) compared with using each pathway alone (104 or 209 mg/L), and this titer even outcompetes that obtained from the glucose catabolic pathway for glutaric acid synthesis (420 mg/L). This work validates a novel and powerful strategy for xylose metabolic utilization to overcome the inefficiency of using a single xylose metabolic pathway for the synthesis of TCA cycle derived chemicals.